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PROBLEM TO BE SOLVED: To improve the mounting yield of a 
semiconductor optical element. 

SOLUTION: After a multiple quantum well active layer 102 and 
a ridge waveguide 105 have been formed successively on a 
semiconductor substrate 101, clad layers 701 are formed on 

both sides of the waveguide 105 and planarized layers 702 _ 
are formed in both side sections of the waveguide 105. Then 
a silicon oxide film 106 is formed on both sidewalls of the 
waveguide 105, clad layers 710, and planarized layers 702 
and an upper electrode 107 connected with the waveguide 105 
is formed on the oxide film 106. Thereafter, a solder layer 
110 is formed on the electrode 107, and projecting sections 
703 are formed on both sides of a stripe-like projecting 
section 111, so that the distance between the projecting 
surface of the section 703 and the surface of the substrate 
101 is nearly equal to that between the projecting surface 
of the stripe-like projecting section 111 and the surface of 
the substrate 101. 
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T®1 1 3£Bfc3:Lfc<0*>. HCVD^:J:»)I$0. 
5~0. exzmO^U^VK-fbJ^J&^^^^ffl^l 1 
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fcJ:9#jftU HFfcNH 4 Fi:<Dit#l : 6<D?S-£$ 
KlS^x-y hx-yf-^SrfflV'TTffl^bJll 1 0 lO 

tc. H6(d)fc^-tJ:a(c, Afl5ie«»f:jPB»kO«^ 
-y hx-yf-y^Sr^vv y viSm» 

ssio5$:^-ri». ortc ncvDacio^iA 

>-*jIi&8&l 0 5±tW>^U3>«ftRl 06<7)*£Rkfe 

■)±ffl«ttl 0 7&8AU #'.M5K«R10 8fc!fc 
*U ilWHSW^)JKy-f 5 Httttl 0 8 o 
06 (f TIMWl0 9&»ia 

l . ±gp«fig 107. w-mm noi ±tzv/w 1 1 

^£4 0 0Mm**\z'r4<7>'<~tf.temWlL. 8§RHfc 

■c ; aimm 703 ^ggeacD^^s 1 0 1 am* 
^mmtAh^jrvtaui 1 io^@M^^#«sa 

«E10 1*a*»4>WEKfct4*U^ »*v^liia»R 
&7 0 3tt£IBifl«>¥aM*£Kl 0 l*B9»>6amii 

xb^rttagpi 1 i«ossBiB<D¥aMMHKi 0 1m 
mir$><Mmi. 0 0 . 1 *t mjawTwv 

ffcTig»W-&*£fcU3Vvt t . flJ&Kg&7 0 3 j&*HI£ 

7 0 3 («±HBttv^i 1 0 ) comm 

1101 sawo mcvDmt^o*mim 
1 0 1 *Bm-h^ttfX'*h<r>x\ &f£Lxwk-r& 

Xfoh. 

[0032] ore 07 izx o*^ ic ^^ai*rb-- 

•T. i7(a)C*tJ:a{:, ^f*S«10 1±^a 
fl^#FiS1xJI 10 2. JSttJf 1200 ZBfSLLtccr> 

MOVPE^tCtO/f$3. 6Atm<3DpSI nP*> 
^•S^-y KJfl 2 0 1 . ®$0. 5wm(OpIIn 
G a A s t 7 71 1 2 0 2 JMtS . 

E7(b)t^-rJ:dtw. df^y7Vil2 02£|&* 
L£0*>. £«S^#Fv£ttJf 1 0 2±jm£.i'V ^> 
mmfrt>%hW>S. 5jumOXb7^f7ail203J: 



f^LTpf^h7'f7 , l 2 0 5Sr®j£L*:0*>. F 
egiiJlKO I n P^&.&ilaWi^J! 1 2 0 4 h 
7-fTl 2 0 5£S#>iitf. II 7 ( c HC^rT J: 

die. Xh^-frgBl 2 0 3£I&£L*:<D*>. T-CV 
DatciO^x^N^MtclPSO. 5 OvtimOv-'jsyS! 
fl$tl0 6£^j£L. ^tXh^^ri 2 0 5<7>±gff<9 

-> y n i o 6 <7)?>.izmzmi& Lt:<D-h. 

*107fc»j*W*. H7(d)fc5^J:dfc:, 
±gflftffil 0 7±iZT i /P t/Aujb>£>3r.S>WffcJf 
lOOl^MfS. o#'e 07(e)^-TJ:aic:. 
T35«&1 09£E&£L. ±gB«Sl 07. y-iMMl 

oo i±fcv/wi l o*j«RfefcT»j«-r*. -*t£> 
mzmmt. mmizms®mm*mfohtz<n-h. 
m&tzti^x* ajmm7 0 3(^mm<o^mimmi 

0 l^M^4.<0SE?ii:Xh7-f7-^agpi 1 l<^gl 
<WI#:»gl 0 l«W*»&tf)iE*fctt*Lvv&\ £>& 
^(ifl^KgiJ7 0 3<0§^B<D^ftcS« 1 0 1 
£><08E8tli;2. by A 1 1 1 OS§eB<0¥3Sfl£« 
«101 ^H*»A>coSgJiJ: 0 0 . 1 u mJJJlf*|-C«V^ 

[0 03 3] ^OitaM^^fls^-iftfeV^-Cti, ^ 
mftU— f $:2&m&LktZ s J* > 7 $s a >?*7 yfcXlg 
mt&tg&lZtoK iX t> . fl^KSP 7 0 3 £<£§g£K fc 

mmi o 3 («±iBuy;^i 1 o > <oM«^JMja 
uiu ia2(^L^^*i/-iffcisi«o^m^# 

[ o o 3 4 ] *njg^®{cj3v^t:{i. w-mm 

1 0 0 1 1 LXT i/P t/Au^A.^SOtfJO^fflV'* 

s* 4 . wiOTfc tT*mw«sfi. m>*?)v. urn 

^-y b*Jfc*:Lfc«Bfi*^rri**l . 3 0 

[0035] m8l**mitzto& h*-A^^ y hifcfcfl 
j&i^'fbS ^l^iS* 1 . 3 u m®iai^S*W-f 

0 ) I n Pfrt>*&*m#mRl 3 0 0±t-^M^# 

FvSttii 102. mnm i3oi jw»ift$<i, #aa^ 

#FS1xS 1 0 21.1ZXV-A by ATI 30 6^'Jg^§ 
*U ^frSflitl 3 0 0±CpII nP^4>^rl)^#tt: 
SI 30 2. nllnP^^ftlnOS^ P 

m i n pfrt>%z*mftm 1 3 o 4*>'^$ix. 

11302-1 3 0 41CJ: 0Wh7-f7*l 3 0 6** 
S#>&I**rO^. ife. ^f*:iil 304±CnlI 
nP. nlInGaAsPH«3^?Ml30 
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WHIT 1 1-14 5 5 5 8 



5jWBjS§*U 3y?7hm 1 3 0 5±.tZisVay&lk 

^h«i305i: mmztitztzprnm i o i 

*U ±g&«fiil 0 7±KTi/Pt/Aua>£>3r&¥ia 

ft« i o o i wm&zti. ±®m 107, ^mm i 

ooi ±izV)vy 1 10jWBj£§*VCV**. ifc, ^ 
WSffi. 13 0 0 <Ogffi£TSffm^ 10 9 j^J3c$*IT V> 

[0036] ortC H8tC^L/t^fl£^— tr^Jt 
**6teoivcBMW&. *i\ aatt-A^Jtfy MR* 
»«MIHW4fc*>fc, ^»Stt»t£l 3 0 o±tcai«« 

Sfi^#FvSttS 10 2. vSttS 13 0 1 

ft/1 1 3 0 2~ 1 3 0 4 £ <fc S«W&^J&fl2:&«OiSS 

Sl 3 0 5$r^-tS. ^CVDStCt^y^ 
y®HbHl 0 6<D®j£U ±SP«ffi 1 0 7 £?gj£L7t<0 
Til-ft/l 10 0 1 . T^*«S 1 

0 9£^j£U ±gBHffil0 7. ¥JHUI10 0 1±fc 

v;wi i o zmmwnzxmm-& . -rii^oxgfcii 

WC. Ci0«aJ7 0 3<03isg®O¥^#fflg 1 3 0 0a 

mfr^vmtxbjj-rvza&i 1 io^hco^ 

tt*t£l 3 0 0flffia>£<7>8E8ik{±^U^ b&KMi. 
amt&7 0 3c0^®O^#ftS« 1 3 0 Offtffi*^ 
^SESStii* h 9 •< r^das 1 1 1 ^^BO^ft^K 

1 3 0 0affla^<9Sg?iJ:9*>0. ljum^tft^. 
[0037] Z<?)M&m<?>¥-mikl'— ffcfcwni. ¥ 

mw^-^^msikJiz^y^^nyy^y^xi^ 

«W**£fc*iVvCfc» Cdg:|ra7 0 3#g@aE*U:& 
?emg|57 o 3 (&±ffifiv;i^i l o ) omHttfmM 

[ 0 0 3 8 ] Jt^ll^O^fgKtJVVCii. 

1L®7 0 2. Ti/Pt/^u*^#l>WfUll 0 0 
1 . i^y nyigftJg^Sr&WfUl 110 1 Srfflv^ 
ttO¥&ttttA. ton**** ftiattgJR* #y-f 

-ft/Ik LT^y-f 5 K6II H -*>£>&l>^i^£J^*:k# 



ktfXZZ<DX\ &feLX§mtZ>ZttfT%. £tz* 
[0039] 

ftmmisx<rMzt5^x\*. 
ft%*mxvmi,z'mi~th z t tfx-% , wmmzzmv 
tzzmzm^z* o . z tzmmmmzft Lx¥m&%m 

[0040]^, AW<7)ISIr^fflSi03 0 

immt+iHzmzti&frt>. wmmzm#>x$feL 
tgg&mn&tt o . 4 tz^mmzn t x^mmm 

[0041] fl«M*»*¥iI4Uifc:J: 0»l«U 

[0042] ttz. amWMS:¥iB.ttmiz£ o^t. 
li. t v ^ d ^««BtScfB t LX tettMtfim 

iLtstittmtz*. wiBttrnzmm- h z t sco 
x\ Lxwm-z i t 3&«t# i) . 
[0043] 4^. ai&m**m.ttMtzx. y^t. 

t&ig»j£ k ^ o ^#ftSit S« L T (iJt«?W5i 

Kfw-mjtmzBfct & z t ^*-c# h<r> 
[0044] ttz. ajwmzY-mmiz* vm&L. 

[0045] a*. oj^KaJSr¥ia^Uifc:«t y^t. 
[ 0 0 4 6 ] ifc , y y *jmm& ttz y v vsm 

SSScO^ftU— ffi: L. y •y> ? ^SS<D^tl!l<7)(I!lMSr 
(111) AMU®*: t^k^tti. «a*S6*Wfca 

[0047] XjKv N«*«fl6*^rr*3lgSI«» 
^yyx-y^am-fkL/ikt^i, W8ktfB%t%& 

[Hffl<OfS#^BB] 

[Hi ] m2cr>A-A&wmxb&. 



( 



[H3 i hi. m2iz*kLtz¥m&u-v i <7)wm-%fecD 

[08] *^tc«-S»fife<7)aj2ffl0^f*:^— rSr^-T 
8P«BriEiB-C&*. 

[09 1 rntov -v imm&m.coimfru-y'z^-tm 

[01 0] 09<7)B-B8ItB0-CS>-5>. 

[01 1 ] 09. 01 OlZTjkLtiimibU— rs:*-r0 

[01] 



HI 




103 108 102 108 103 



101 

in— xt>7<r-7tto& 

702- -- 3 l t JS<ka 

703- -db^K0 

[04] 



H4 



702 105 102 702 




703 111 703 



101 

iii—xt-^-Tttiaffi 

401 

702- - J P*HUi 

703- --i£MtM*» 
901 ^ 
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[01 2] 09-01 1 ^^:^L*^#:^--r<Ol5Bi:£r 
^£tf)i$^BJ§0-e&&. 
[013] ^iO^ft^^A-^^^-rifB&^^-C' 

[014] 01 3OF-F»iffi0-C&S. 

[01 5] «!3ROMS« : €:^-^Sr*-rSllBSBiffi0T 

ioi-mis 
i i i-xi^ttosb 
401-mmm. 

7 0 3-«tfgP 
1 0 0 

110 l-^ffl-ftB 
1 30 0- -¥3£ttg«i 



[02] 

H2 




i i i •••xh i 7^-^ttei» 

703---iSi}g«» 

i 001 -^mtm 
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[03] [05] 




[HI 4] 
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[06] 



17] 



H6 



(a) 



(b> 



(<0 



-y — \: 



-113 
-104 
-101 



-1101 

-104 

-101 




=jT 110 L l06 
-C l 04 
--101 




H7 



(a) 



(b) 



102 



J202 
^Sl201 
.101 



.= -1204 
— — ^101 



-1204 





-—1204 
— —101 
=^-109 

703 ^110 

/ J001 

107 
-106 



1204 



^109 



[01 1] 



[HI 5] 




hi 5 




404 



— --401 
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[HI 2] 



103 ) 103 




(72)%bj# ftp ^ 

m^:tB[ii*#rfjm^^s-Ta28o#i{& 



m&lfl$r?tKS0r}SHTS19#2-5§- B* 



